Introduction 54 55 Parasitoid insects have long been used as model systems for the study of a wide variety of 56 topics in biology, including life history, chemical ecology and population dynamics (Godfray 57 1994; Hawkins and Sheehan 1994; Wajnberg and Colazza 2013) . Parasitoids are also widely 58 employed as agents of biological control against insect pests (Heimpel and Mills 2017) . In 59 recent years, the study of parasitoid insects has received new impetus through the 60 availability of a steadily growing number of available genome sequences. Genomes of 13 61 parasitoid insects have recently become available, all from within one monophyletic clade of 62 parasitoid wasps (Branstetter et al. 2018 ). These genomes are rapidly becoming a rich 63 source of information on many aspects of parasitoid biology, e.g. (Werren et al. 2010) . 64
65
The vast literature on insect parasitoids deals almost exclusively with Hymenopteran 66 parasitoids, which all share a single evolutionary origin (Eggleton and Belshaw 2013). The 67 stinging wasps (Aculeata) diverged from this group and lost the parasitoid life style. 68
However, recent phylogenetic studies place the parasitoid Chrysidoidea within the Aculeata, 69 suggesting that they may have re-evolved the parasitoid life style secondarily (Carr et al. 70 2010; Peters et al. 2017) . Outside the Hymenoptera, parasitoid lifestyles have evolved in 71 multiple insect groups, including Diptera, Coleoptera, Lepidoptera, and Neuroptera 72 (Eggleton and Belshaw 2013). Dozens, or even hundreds, of evolutionarily independent 73 parasitoid lineages are found within the Diptera and Coleoptera (Feener and Brown 1997; 74 Eggleton and Belshaw 2013). It has been estimated that 20% of all parasitoid insect species 75 are Dipterans (Feener and Brown 1997) . Some of these are economically important, either 76 as biological control agent (Grenier 1988) or as pest (Prabhakar et al. 2017 ). The study of 77 such non-hymenopteran parasitoid systems would benefit from genomic resources, as it is 78 unknown to what extent insights from hymenopteran parasitoids can be extrapolated to 79 non-hymenopteran parasitoids. Unfortunately, no sequenced genomes are available for any 80 of these groups as yet. 81
82
Here, we present draft genome assemblies for three parasitoid insect species that each 83 represent an evolutionary independent acquisition of the parasitoid lifestyle ( Figure 1A) . 84 4 Goniozus legneri is a parasitoid wasp from the superfamily Chrysidoidea (family Bethylidae) 85 that is not part of the species-rich and well-studied parasitica clade. G. legneri can therefore 86 function as an outgroup in comparative analyses of parasitica wasps and may have re-87 evolved the parasitoid lifestyle after it was lost at the base of the Aculeata. G. legneri is a 88 gregarious parasitoid of Lepidopteran larvae that stings and paralyzes its prey before 89 ovipositing on it externally (Khidr et al. 2013 ). The female then guards the host against 90 utilization by other females (Khidr et al. 2013) . were trimmed using platanus_trim (Kajitani et al. 2014) . Given that the results from the SGA 145 analysis indicated high levels of heterozygosity for A. bilineata and P. maculata, we chose to 6 perform the de novo assembly in Platanus, which is specifically geared to deal with short-147 read data from heterozygous genomes (Kajitani et al. 2014) . Assembly was followed by 148 scaffold and gap_close steps as implemented in the Platanus pipeline. To assess coverage, 149 reads were mapped back to the assembly using Bowtie2 with default settings and coverage 150 was calculated using bedtools. We generated 18.6-43.6 Gb data per species, covering each genome >100x (Table 1) . These 173 data were assembled into draft genomes that were reasonably close to the predicted size 174 for each species (Table 2 ). The genome size of G. legneri appears small compared to other 175 sequenced genomes of Hymenoptera, but is within the range for parasitoid wasps (e.g. Figure 1B) . Lacking transcriptome data and other genomic resources for 200 these or closely related species, the structural annotation is less complete. Maker2 201 annotated 5588-7463 genes per genome (Table 3) , which is below the expected value for 202 eukaryotes. BUSCO analysis indicated the gene sets to be 63-85% complete (Figure 1bB ). It 203 is thus imperative for future studies to interrogate the genome assembly for genes missing 204 from the gene set. 205
206
The level of synteny to well-characterized genome sequences of related model species 207 varied ( Figure 1C) . The draft genome of G. legneri shows many collinear regions with the 208 genome of A. mellifera, while the similarity between P. maculata and D. melanogaster is 209 limited, with intermediate collinearity between A. bilineata and T. castaneum ( Figure 1C) . 210
These differences are probably caused by a combination of factors, including quality of the 211 draft genome assemblies, levels of relatedness to the selected model organism and rates of 212 genome evolution. 213
214
In summary, we present fragmented, but relatively complete genome assemblies of three 215 parasitoid insects, representing three independent evolutionary origins of the parasitoid 216 lifestyle. These genomes will be valuable for comparisons to the widely studied parasitoid 
